Purpose Patient preference is an essential component of patient-centered supportive cancer care; however, little is known about the factors that shape preference for treatment. This study sought to understand what factors may contribute to patient preference for two non-pharmacological interventions, acupuncture or cognitive behavioral therapy for insomnia (CBT-I). Methods We conducted individual, open-ended, semi-structured interviews among cancer survivors who had completed active treatment and met the diagnostic criteria for insomnia disorder. Two forms of codes were used for analysis: a priori set of codes derived from the key ideas and a set of codes that emerged from the data. Results Among 53 participants, the median age was 60.7 (range 27-83), 30 participants (56.6%) were female, and 18 (34%) were non-white. We identified three themes that contributed to an individual's treatment preference: perception of the treatment's evidence base, experience with the treatment, and consideration of personal factors. Participants gave preference to the treatment perceived as having stronger evidence. Participants also reflected on positive or negative experiences with both of the interventions, counting their own experiences, as well as those of trusted sources. Lastly, participants considered their own unique circumstances and factors such as the amount of work involved, fit with personality, or fit with their Btype^of insomnia. Conclusions Knowledge of the evidence base, past experience, and personal factors shaped patient preference regardless of whether they accurately represent the evidence. Acknowledging these salient factors may help inform patient-centered decision-making and care.
Background
The prevalence of insomnia in individuals with cancer is 30-60% compared to roughly 10% in the general population [1, 2] . Insomnia also frequently co-occurs with other commonly reported cancer side effects, such as pain, fatigue, psychological distress, and depression [3] [4] [5] [6] . The inability to achieve restorative sleep has the potential to increase depressive symptomatology [7, 8] , decrease overall perception of quality of life [9, 10] , and potentially translate into worse physical outcomes and survival [11, 12] . At present, the treatment of sleep difficulties in cancer patients is typically pharmacological [13] ; however, these medications are not recommended for use longer than 4-5 weeks and are associated with a number of undesirable side effects, such as continued sleep difficulty and performance problems, memory disturbances, driving accidents, and falls [14, 15] . As a result, patients are increasingly turning to non-pharmacological and/or integrative therapies to manage their insomnia and comorbid symptoms in cancer.
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Patient values and preferences have been largely overlooked as important factors influencing outcomes of non-pharmacological and integrative therapies. The term Bpreference^refers to the person's favored treatment option, accounting for their informed attitudes about the relative desirability or undesirability of the characteristics of that treatment [16] . Desire for a specific treatment may prevent individuals with a strong preference from enrolling in trials or initiating treatment, increase attrition in patients not assigned to their preferred treatment, and decrease adherence to recommendations, all of which produce less than optimal treatment results [17] .
Cognitive behavioral therapy for insomnia (CBT-I) and acupuncture are both commonly used as non-pharmacological treatments for insomnia and other comorbid symptoms [18] [19] [20] , but little is known about what factors influence patient preference and choice of treatment. A recent meta-analysis established that CBT-I is associated with statistically and clinically significant improvement in sleep quality in cancer survivors [20] . Despite the evidence that CBT-I is a safe, effective, and durable intervention, up to 40% of patients terminate prematurely, and a significant proportion do not adequately adhere to treatment recommendations [21, 22] . While the reasons for termination of, or suboptimal response to, CBT-I are not fully understood, there is reason to believe that individual factors, such as preference, may influence treatment outcome. Estimates suggest that up to one third of cancer patients use acupuncture to help manage cancer-related symptoms [23] . While the evidence for the use of insomnia and comorbid symptoms is compelling [24] [25] [26] [27] , acupuncture research has also been criticized for having significant methodological limitation,s such as small sample size, questionable randomization, poor reporting, and inappropriate analyses [28] [29] [30] .
Despite being used for the same condition, CBT-I and acupuncture have different key characteristics and behavioral requirements that potentially make them more or less appropriate and/or appealing to certain individuals. The objective of this study was to explore factors that influence treatment preference for insomnia. Understanding and addressing these factors in a clinical context may lead to more shared decisionmaking, contribute to patient-centered care, and improve overall outcomes.
Methods

Participants
We recruited a sample of 63 patients who consented to enroll in a comparative effectiveness trial of CBT-I vs. acupuncture [Clinical trial registration: NCT02356575] [31] . Preference was assessed using the Treatment Acceptability and Preference (TAP) measure [32] . The TAP instrument was used to provide participants with equivalent information about the nature of each of the treatments, the treatment schedule, the effectiveness and benefits, and the respective risks and potential side effects. The TAP measure contains three parts: a description of each treatment options, specific items assessing perception of the acceptability of each option, and two final questions inquiring about participants' choice. The items are presented immediately following the treatment description and include: (a) appropriateness (i.e., the treatment option seems logical for addressing insomnia), (b) suitability to individual lifestyle, (c) effectiveness in managing insomnia, and (d) convenience, operationalized as willingness to apply and adhere to the treatment. Participants are asked to rate the treatment on the four attributes on a 5-point scale ranging from 0 (not at all) to 4 (very much). Finally, the participants are asked to indicate whether they had a preference or not, and if so, which treatment they preferred. The treatment descriptions used in this study are included in Supplement 1.
Nine participants stated no preference and one reported conflicting preference between the questionnaire and interview; these participants were omitted from this analysis for a total of 53 participants included. Qualitative interviews took place after completing the TAP measure, but prior to participants' randomization into one of the two treatment arms. We included all interested English-speaking individuals over the age of 18 years with an unrestricted cancer diagnosis. Participants were required to have completed active treatment (surgery, chemotherapy, and radiotherapy) at least 1 month prior to study initiation. Participants were required to have a score > 7 on the Insomnia Severity Index and meet the criteria for insomnia disorder as defined by the Diagnostic and Statistical Manual of Mental disorders, 5th Edition (DSM-5) as determined by clinical interview. Patients were screened for the following exclusionary conditions: the presence of another sleep disorder not adequately treated, previous experience with CBT or acupuncture for insomnia, the presence of an unstable psychological disorder, and employment in a job requiring shift work.
Procedure
Open-ended, semi-structured interviews were conducted to elicit participants' experiences with sleep problems during and after their cancer treatment. A copy of the interview guide is included in Supplement 2. A trained research assistant (RA) conducted the interviews, with support from personnel at the Mixed Methods Research Lab at the University of Pennsylvania. At the completion of each interview, the RA dictated field notes about their impressions during the interview as well as interview circumstances that may have affected the data that were recorded. Interviews were audio recorded, transcribed, de-identified, and entered into an NVivo 11 database for coding and analysis.
Analysis
We used an integrated approach to the analysis of the data [33] . Two forms of codes were used: an a priori set of codes derived from the key ideas we sought to understand (e.g., factors that contributed to preference) and a set of codes that emerged from the data themselves. A data dictionary was developed that included all codes, their definitions, and decision rules for applying the code. Every fifth transcript was double coded and we used the interrater reliability function in NVivo to ascertain agreement between coders. Any discrepancies were resolved by consensus.
Results
Demographic characteristics
Of the 53 participants interviewed, 21 stated a preference for CBT-I compared to 32 reporting a preference for acupuncture. Please refer to Table 1 for a demographic breakdown by group. The mean age of the participants was 60.7 (SD = 12.8, range 27.5 to 83.6). The sample was comprised of 23 males (43.4%) and 30 females (56.6%). Eighteen individuals described themselves as non-white (34.0%). The factors that influenced patient preference for integrative insomnia therapies are summarized in Fig. 1 .
Perceived evidence base
Participants' preferences for a specific treatment were influenced by its perceived evidence base. Those participants preferring acupuncture held the belief that acupuncture's long history of use in eastern cultures conveyed effectiveness and value in the treatment, and the use of acupuncture to successfully treat other ailments, such as pain, injuries, and anxiety, supported participants' beliefs in its ability to successfully treat insomnia. Similarly, participants reporting a preference for CBT-I felt the therapeutic practices underlying the treatment have a strong evidence base, stating that it was scientifically-driven, logical, and appropriate for the treatment of insomnia. Interestingly, though CBT-I is the BGold Standardn on-pharmaceutical treatment for insomnia [15, 20, 34, 35] , fewer participants expressed a belief in a strong evidence base for CBT-I compared to acupuncture.
Acupuncture
BI think that acupuncture's history with healing is so well established in so many areas, and I don't -I haven't read a lot about it, but redirecting things within the body seems like -I'm sure insomnia has some biological basis, and so that seems perfectly acceptable that it would be able to treat insomnia.^-Female, 68, Head & Neck Cancer
CBT-I
BI guess I just understand it a little bit more -or I think I understand it a little bit more. I mean, it's -from what I understand, it's changing your behavior and building behavioral -or giving you techniques to try to false lead them to -and ways to -it used to be time management and all that kind of stuff that we used to do in business.-Male, 56, Colorectal Cancer
Conversely, those participants who shared a lack of knowledge surrounding the evidence base of either treatment typically expressed a preference for the treatment they were more familiar with. Some shared skepticism of acupuncture, stating that they did not have much experience with it or understand how it worked. For others, CBT-I was viewed as unfamiliar or less efficacious than acupuncture. Many had no prior experience or knowledge of CBT-I and were unclear as to how it could be beneficial to them.
Acupuncture
BBecause I don't really know that much about either one. I just think that acupuncture is more -I imagine it's more effective than the other thing, but I don't really know what the other thing is.^-Male, 65, Prostate Cancer
CBT-I
BWhereas the acupuncture, I just don't have as much knowledge in terms of its scientific basis. I don't particularly understand how it works.^-Male, 46, Pancreatic Cancer
Previous experience
Patient preferences were also influenced by prior experience with the treatment, whether that experience was personal or came from a trusted source of information, such as family, friends, and care provider. A higher proportion of participants shared having had previous experience receiving acupuncture compared to those sharing a previous experience with therapy or counseling. Most participants had encountered acupuncture in the treatment of ailments such as pain or injury, but also for weight loss, smoking cessation, and overactive bladder,; whereas participants generally shared second-hand experiences of psychological treatment broadly, knowing family and friends who had experience or worked in the field.
Acupuncture
BI think more so it's just how I know that my body reacted to it [acupuncture] from the past experience. Like I said, I'm pretty open to anything right now that would make me feel better as a whole, but I just know that -I was surprised because I'm very skeptical. And when I did it the first time, I was surprised how much better I actually -that's the only time I think I've ever felt relaxed.^-Female, 34, Cervical Cancer
CBT-I
BI'm very curious about the cognitive behavior therapy because I never tried it. But, I've heard about it in the Those participants that had less favorable experiences or outcomes with a treatment typically shared less enthusiasm for that treatment and often stated a preference for the other option. For acupuncture, lack of success in previous treatment left them feeling uncertain of its use and effectiveness to treat insomnia. Those that had ineffective or negative previous experiences with CBT or other forms of counseling or therapy had a definite preference for acupuncture, often sharing that they would prefer an unknown treatment over a known, but ineffective treatment.
Acupuncture BI've tried acupuncture twice without success, for other things.
[…] Once was for smoking cessation, and it didn't work at all. And once was for pain in my shoulders, and it also didn't work at all.^-Male, 67, Esophageal Cancer
BHonestly, talk therapy doesn't work -not for me. I've tried the getting in the bed, laying down, don't turn on the television, don't play the game on the phone, staying downstairs until I'm tired. I do all those things. I still have insomnia. So I don't feel like the talk therapy helps with insomnia for me as an individual, so I need to try something else that may work.^-Female, 45, Breast Cancer
Personal factors
Lastly, patients considered their own unique characteristics or situation, personality, and type of insomnia in deciding which treatment would provide the best outcome or meet their specific needs.
Type of insomnia Participants spoke of one treatment option being ideal for their Btype^of insomnia. This appeared to be driven by participant perceptions that physiological versus psychological factors were central or critically relevant to their insomnia, with physiological factors associated with a preference for acupuncture and psychological factors associated with a preference for CBT-I. 
CBT-I
BBut I'm a worrier and I tend to -I guess one of the reasons why I said I had a preference for the cognitive therapy, which I saw on your survey, but which I suspected from before was when they talked about do racing thoughts go through your mind when you're trying to sleep and that kind of thing. And that does happen with me. But it varies.^-Female, 78, Breast
Level of engagement Participants viewed acupuncture and CBT-I as necessitating drastically different levels of engagement by the participant, with CBT-I being perceived as requiring significant participant engagement and acupuncture being perceived as more passive. Others felt that level of engagement with CBT-I reflected a more personal, tailored treatment that would best meet their needs and treat their insomnia.
Acupuncture
BAcupuncture is something that -you have to go to the appointments and they do it. But the other, it's like, you actually have to do the work yourself. It's like, okay, it's like, I'm lazy. I hadn't thought about that until I was reading through, and I thought, okay, that's probably why you really prefer the one over the other.^-Female, 72, Breast Cancer
CBT-I
BI'm uncertain how lying on a bed or lying on a couch with needles in me is gonna be able to address insomnia. Because if I'm lying there, I'm not able to talk. I'm not able to say anything. I may be able to relax for about a good 30, 45 minutes, depending on how long the needles are in me. But I'm not gonna be able to discuss how I'm feeling. So I would rather be in a position whereas I'm able to talk about how I'm feeling and get some sort of feedback versus lying on the bed or on a couch or on a chair even with needles stuck in me and just lying there and that's it.^-Male, 48, Prostate Cancer
Curiosity Some participants shared curiosity or interest for a treatment as being the driving factor behind their preference. Participants who voiced this perspective universally preferred acupuncture.
BAnd I would like to give myself the opportunity to see if [acupuncture] works, because I do -I have wanted to try it. I do believe that our bodies are a collection of different energies down to the chemical and molecular level, but then also just spiritually. So I think that it would be an interesting approach to access your Qi from a restfulness.^-Female, 40, Lung Cancer
Fit with personality Some participants shared feeling that CBT-I might not be the right fit for their personality; these participants viewed themselves as proud, not talkative, or happy with their sleep schedule and that these traits inherently conflicted with the central tenants of CBT-I.
BNot really a big -I don't know how you would put this -chatter. So I don't think though sitting there talking to somebody about my daily life is going to help me any.-Female, 45, Lymphoma Accessibility of treatment Accessibility was another factor that appeared to significantly influence patients' treatment preference. Accessibility was conceptualized in both physical location of the two treatment options, and which option could be financially feasible to continue after the study had completed.
BIt's strictly economic. It's strictly an economic decision. I suspect, I mean, it's one of the benefits of Medicare is that I can get counseling for free, pretty much. I can get CBT relatively cheap. I have two counselors I use right now. Acupuncture is not gonna be that easy to find, number one. Then somebody who's gonna be able to do it properly -to handle my particular set of problems, number two -would be problematic. Number three, the cost would probably be -long-term as a treatment strategy, would probably be more prohibitive.^-Male, 58, Leukemia
Discussion
This is the first study to explore the factors that influence treatment preference for integrative therapies for insomnia in cancer patients. Patients' perception of evidence for acupuncture or CBT-I, experience with either treatment, and several personal factors, such as curiosity or a believed Bmatch or fit^with a treatment, were offered as explanations for these preferences.
There is a growing body of literature assessing patient preference for treatment, both conventional and complementary; however, few other studies have examined what factors influence treatment preferences within oncology generally and none have examined preferences for supportive or complementary therapies. In a qualitative study with 20 men with newly diagnosed, localized prostate cancer, treatment preferences were influenced by fear, uncertainty, misconceptions the men had about the various treatments, and the anecdotes of others [36] . This is similar to our findings, where preferences were highly polarized and largely based on the experience of trusted others. As we reveal, informed decision-making is often sidetracked by inaccurate information (e.g., acupuncture has a stronger evidence base), misconceptions (e.g., insomnia is either psychological or physiological), and factors unrelated to the treatments themselves (e.g., one treatment is easier to access). Understanding what factors influence preference is important in the context of assisting patients make appropriate decisions with regards to their treatment. In a randomized controlled trial comparing standard patient education with or without preference measurement in 122 men with prostate cancer, those patients who underwent preference assessment were more certain about their treatment decisions and reported decreased levels of decisional conflict [37] . Similar benefits of shared decision-making have been reported for lung cancer [38] and breast cancer [39] . Despite the benefits of informed decision-making, evidence also suggests that physicians may be selective in when or how patient preference for treatment is taken into account [40] , or whether patient preference is considered at all [41] . Inclusion of preference into patientprovider conversations and increasing awareness of the factors that shape patient preference for treatment may help correct misunderstandings or inaccurate beliefs about treatment.
In addition to aiding patients with treatment decisions, understanding patient preferences may lead to improved clinical outcomes. A multi-site randomized control trial with 271 participants diagnosed with stage I-III breast cancer showed that matching patients with preferred treatment translated into improved assessments of stress and quality of life [42] . Shingler et al. place treatment preference at the core of their theoretical model of determinants of clinical outcomes and adverse events. They identified that patient beliefs and values are both strongly influenced by, as well as impact, overall quality of life and success of treatment. Patients with strong preferences tend to exhibit better adherence, which could lead to better treatment outcomes. Fewer adverse events are reported in patients with strong beliefs in their treatment modality [43] .
Providing treatment options, including open schedules, venues, and provider gender as well as modalities, have been found to impact treatment outcomes and perception of treatment success. In a survey of 14,587 patients receiving psychological treatments, those who had unmet preferences expressed significantly reduced benefit from treatment, whereas the greatest effect was seen in patients who were able to receive a preferred treatment modality [40] . These findings suggest that providing information and choices for treatment could provide better clinical outcomes, as well as higher patient satisfaction, while strengthening the patient-provider relationship [42] .
Despite several strengths, including study size and participant diversity in terms of age, gender, and tumor type, there are a number of limitations, which must be noted. First, the interviews are necessarily based upon participants' beliefs and experiences, which may be biased by the individual or interpreted incorrectly by the researcher. We made efforts to reduce the influence of the personnel responsible for data collection ; a senior researcher was consulted, and codes and extracted themes were validated with a subset of participants. Quotes were provided according to each topic to clearly convey the concepts identified with our interpretations. Second, participants recruited for the study may tend to have greater interest in insomnia treatments, particularly nonpharmacological options. Patients not willing to be randomized to an undesired treatment may not have consented to participate. As such, our findings may not generalize to those individuals with exclusive treatment preferences.
The results demonstrate that understanding and experience with a treatment option, as well as the patient's perception of treatment fit, significantlty shape preference. Informed decision-making requires that both physicians and patients are informed about the evidence for available treatments. Informed decision-making requires more than just providing the patient with information and asking them to describe their preference. Patients should be encouraged to describe the factors behind their preference so that this information can be corrected if necessary and factored into the treatment recommendation. For individuals with no or limited experience with the treatment, exposure and education may allow the patients to form a more accurate personal understanding of the intervention, reducing their likelihood of relying on the anecdotes of others. Ultimately, understanding factors that influence motivations for treatment in the context of integrative oncology care can help providers support their patients make informed treatment decisions and improve satisfaction and outcomes. 
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